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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a disassembling 
method for a solid electrolyte type fuel cell capable of 
separating and recovering each constituent member. 
SOLUTION: In such condition that an air electrode 1 1 
and a fuel electrode 13 are electrically connected at a 
high temperature, an oxidizing gas supply to the air 
electrode 1 1 is stopped and a surface of the fuel 
electrode 1 3 is exposed to a reducing gas atmosphere. 
By applying voltage forcibly to the electrodes, reducing 
reaction of the air electrode 11 in an interface between 
the electrode 11 and a solid electrolyte 12 is promoted 
to separate the solid electrolyte 12 from the air 
electrode 1 1. In addition, reducing reaction in the 
surface of the air electrode 1 1 is promoted by exposing 
the air electrode 1 1 to a reducing atmosphere of high 
temperature to separate a collecting material 14 fixed to 
the surface of the air electrode 1 1. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the overhaul approach of the solid oxide fuel cell which has a solid electrolyte, the 
fuel electrode formed in one field of said solid electrolyte, the air pole formed in the field of 
another side of said solid electrolyte, and the current collection ingredient which fixed on said air 
pole The overhaul approach of the solid oxide fuel cell characterized by having the process 
which separates said current collection ingredient from said air pole by exposing the front face 
of this air pole to a reducing gas ambient atmosphere under the condition which makes 
temperature of said air pole 500 degrees C - 1200 degrees C. 

[Claim 2] The overhaul approach of a solid oxide fuel cell according to claim 1 that said reducing 
gas is characterized by being the mixed gas of hydrogen gas and inert gas. 

[Claim 3] The overhaul approach of the solid oxide fuel cell according to claim 2 characterized by 
the mole fraction of said hydrogen gas to said mixed gas being 1% - 4%. 

[Claim 4] In the overhaul approach of the solid oxide fuel cell which has a solid electrolyte, the 
fuel electrode formed in one field of said solid electrolyte, and the air pole formed in the field of 
another side of said solid electrolyte While making temperature of said solid electrolyte, a fuel 
electrode, and an air pole into 700 degrees C - 1200 degrees C and supplying reducing gas to 
this fuel electrode front face The overhaul approach of the solid oxide fuel cell characterized by 
having the process which separates said solid electrolyte and said air pole by connecting said air 
pole and said fuel electrode electrically under the conditions which suspended supply of 
oxidation gas on this air pole front face. 

[Claim 5] The overhaul approach of the solid oxide fuel cell according to claim 4 characterized by 
impressing an electrical potential difference between two electrodes in the process which 
separates said solid electrolyte and said air pole so that said air pole may serve as minus 
potential and said fuel electrode may serve as plus potential. 

[Claim 6] The overhaul approach of a solid oxide fuel cell according to claim 4 or 5 that said 
reducing gas is characterized by being the mixed gas of hydrogen gas and inert gas. 
[Claim 7] The overhaul approach of the solid oxide fuel cell according to claim 6 characterized by 
the mole fraction of the hydrogen gas to said mixed gas being 1% - 4%. 

[Claim 8] In the overhaul approach of the solid oxide fuel cell which has a solid electrolyte, the 
fuel electrode formed in one field of said solid electrolyte, the air pole formed in the field of 
another side of said solid electrolyte, and the current collection ingredient which fixed on said air 
pole While making temperature of said solid electrolyte, a fuel electrode, and an air pole into 700 
degrees C - 1200 degrees C and supplying reducing gas to this fuel electrode front face Under 
the conditions which suspended supply of oxidation gas on this air pole front face, by connecting 
said air pole and said fuel electrode electrically By making temperature of said air pole into 500 
degrees C - 1 200 degrees C after the 1 st process which separates said solid electrolyte and 
said air pole, and said 1 st process, and exposing the front face of this air pole to a reducing gas 
ambient atmosphere The overhaul approach of the solid oxide fuel cell which has the 2nd 
process which separates said current collection ingredient from said air pole. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the overhaul approach which can 
separation collect the ingredients which constitute a cell eel about the overhaul approach of the 
quality type fuel cell of solid-state electric field. 
[0002] 

[Description of the Prior Art] A solid oxide fuel cell (SOFC) makes basic structure three layer 
systems which consist of an air pole, a solid electrolyte, and a fuel electrode. 
[0003] Drawing 2 is the sectional view showing the example of structure of the conventional 
single eel cylindrical [ SOFC ]. The sectional view which drawing shown in the drawing 2 
Nakagami side cut to parallel in the cylindrical direction of a major axis, and drawing shown in the 
drawing 2 Nakashita side are sectional views cut at right angles to the cylindrical direction of a 
major axis. Here, three layers consist of outsides in order of the cylinder-like air pole 21, the 
solid electrolyte 22, and the fuel electrode 23. 

[0004] Moreover, as shown in this drawing, on the outside surface of an air pole 21, and the 
internal surface of a fuel electrode 23, it has the current collection ingredients 24 and 25 in 
many cases, respectively. Inside the current collection ingredient 25, it has the electric 
conduction [ a fuel feeding pipe-cum-] tubing 26 which has many gas blowdown holes. 
[0005] The gas which fuel gas, such as hydrogen (H2), was supplied in the electric conduction [ a 
fuel feeding pipe-cum-] tubing 26, and blew off from the gas blowdown hole is supplied to the 
front face of a fuel electrode 23 through the opening of the current collection ingredient 25. 
Moreover, this electric conduction [ a fuel feeding pipe-cum-] tubing 26 also has a role of a 
drawer electrode of a fuel electrode 23, and is electrically connected to a fuel electrode 23 
through the current collection ingredient 25. 

[0006] Oxidation gas, such as air (Air), is supplied to the cylinder exterior, and air pole 21 front 
face is supplied through the opening of the current collection ingredient 24. 

[0007] If air (Air) is supplied to an air pole 21, oxygen ion (02-) will be generated here. This 02- 
moves in the inside of a solid electrolyte 22, and reaches a fuel electrode 23. In a fuel electrode 
23, H2 supplied to this 02- and fuel electrode 23 reacts, and an electron (e-) is generated. 
[0008] Drawing 3 is the decomposition perspective view showing the example of structure of the 
conventional plate mold SOFC. A single eel consists of a tabular air pole 31, a solid electrolyte 
32 formed on one field of an air pole 31, and a fuel electrode 33 further formed on the field. As 
shown in this drawing, the upper and lower sides of a single eel are equipped with the separators 
40 and 41 which are also interconnectors. Between an air pole 31 and a separator 40 or between 
a fuel electrode 33 and a separator 41, it has the mesh-like current collection ingredients 34 and 
35 in many cases. 

[0009] Since a high temperature service is needed in order for a solid electrolyte to show good 
oxygen ion conductivity, these SOFC(s) are usually operated at a 800 degrees C - 1 100 degrees 
C elevated temperature. Therefore, as the solid electrolyte which constitutes SOFC, an air pole, 
and a fuel electrode, the high ingredient of chemical stability is used by each by the high- 
temperature-oxidation ambient atmosphere or elevated-temperature reducing atmosphere. 
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[0010] For example, as a solid electrolyte, it is chemically stable at high-temperature-oxidation 
reducing atmosphere, and, most generally the fully stabilized zirconia (YSZ) which shows good 
ion conductivity is used. While having high electronic conductivity as an air pole and a stable 
lanthanum strontium comics night (La(1-y) SryMnOx) etc. has electronic conductivity high as a 
fuel electrode chemically in a high-temperature-oxidation ambient atmosphere, stable nickel 
(nickel), the cermet of YSZ, etc. are chemically used by elevated-temperature reducing 
atmosphere, respectively. 

[0011] Moreover, the nickel (nickel) felt which it is stable in a high-temperature-oxidation 
ambient atmosphere, is stable as an air pole side current collection ingredient at elevated- 
temperature reducing atmosphere as a platinum (Pt) metallurgy (Au) fuel electrode side current 
collection ingredient which has high conductivity, and has high conductivity is used in many 
cases. As a separator, in a hot oxidation reduction ambient atmosphere, while it is chemically 
stable, the lanthanum chromite system oxide (LaCrOx) in which high electronic conductivity is 
shown is used in many cases. 
[0012] 

[Problem(s) to be Solved by the Invention] Noble metals used as the ingredients and current 
collection ingredients which are used as an air pole, such as a lanthanum strontium comics night 
(La(1-y) SryMnOx), such as platinum (Pt) metallurgy (Au), are expensive ingredients. For this 
reason, a SOFC power generating plant serves as used, in case it dissolves, separation recovery 
is carried out, and to reuse is desired. 

[0013] However, the ceramics is used for each of solid electrolytes which constitute SOFC, air 
poles, and fuel electrodes as a charge of a principal member, and in order to maintain an 
electrical property and reinforcement, they has fixed firmly [ both ] through processes, such as 
sintering. Moreover, while elevated-temperature operation also of the current collection 
ingredient arranged on an air pole and its front face is carried out, it will fix firmly mutually. For 
this reason, it is very difficult to carry out separation recovery of each of these ingredients from 
used SOFC. 

[0014] Moreover, since the manganic acid ghost which is the principal component of an air pole 
is an ingredient specified as industrial waste, it has possibility [ that the industrial waste of a 
large quantity may come out ] fear with a generation-of-electrical-energy plant operation halt. 
[0015] The object of this invention is offering easily the overhaul approach of the solid oxide fuel 
cell in which separation recovery is possible for a configuration member. 
[0016] 

[Means for Solving the Problem] The description of the overhaul approach indicated to claim 1 of 
this invention In the overhaul approach of the solid oxide fuel cell which has a solid electrolyte, 
the fuel electrode formed in one field of said solid electrolyte, the air pole formed in the field of 
another side of said solid electrolyte, and the current collection ingredient which fixed on said air 
pole It is having the process which separates said current collection ingredient from said air pole 
by exposing the front face of this air pole to a reducing gas ambient atmosphere under the 
condition which makes temperature of said air pole 500 degrees C - 1200 degrees C. 
[0017] According to the approach of above-mentioned claim 1, the surface layer of an air pole is 
returned and it becomes weak. For this reason, the air pole front face which the current 
collection ingredient has fixed turns that it is powdered, and it becomes possible to separate a 
current collection ingredient from an air pole easily. 

[0018] The description of the overhaul approach indicated to claim 2 of this invention is making 

said reducing gas into the mixed gas of hydrogen gas and inert gas in the approach of claim 1. 

[0019] According to the approach of above-mentioned claim 2, the reduction reaction of an air 

pole which occurs when the approach of claim 1 is used can be caused certainly. 

[0020] The description of the overhaul approach indicated to claim 3 of this invention is making 

the mole fraction of the hydrogen gas to said mixed gas into 1% - 4% in the approach of claim 2. 

[0021] According to the approach of above-mentioned claim 3, since the mole fraction of 

hydrogen gas is in the explosion limit, the insurance of an activity is securable. 

[0022] The description of the overhaul approach indicated to claim 4 of this invention In the 

overhaul approach of the solid oxide fuel cell which has a solid electrolyte, the fuel electrode 
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formed in one field of said solid electrolyte, and the air pole formed in the field of another side of 
said solid electrolyte While making temperature of said solid electrolyte, a fuel electrode, and an 
air pole into 700 degrees C - 1200 degrees C and supplying reducing gas to this fuel electrode 
front face It is the conditions which suspended supply of oxidation gas on this air pole front face, 
and is having the process which separates said solid electrolyte and said air pole by connecting 
said air pole and said fuel electrode electrically. 

[0023] According to the approach of above-mentioned claim 4, if the potential difference 
between an air pole and a fuel electrode exists, according to that potential difference, oxygen ion 
will be desorbed from an air pole and this oxygen ion will move to a fuel electrode through a solid 
electrolyte. In connection with the elimination reaction of this oxygen ion, an air pole is returned 
and it changes to the powder-like matter. In order that the air pole of a junction interface with a 
solid electrolyte may carry out disintegration, it becomes possible to carry out separation 
recovery of an air pole and the solid electrolyte. 

[0024] The description of the overhaul approach indicated to claim 5 of this invention is 
impressing an electrical potential difference between two electrodes so that said air pole's may 
serve as minus potential and said fuel electrode's may serve as plus potential in the process 
which separates said solid electrolyte and said air pole of an approach of claim 4. 
[0025] According to the approach of above-mentioned claim 5, since the potential difference 
occurs certainly between said air poles and said fuel electrodes, the reduction reaction of an air 
pole can be advanced efficiently more certainly. 

[0026] The description of the overhaul approach indicated to claim 6 of this invention is making 
reducing gas into the mixed gas of hydrogen gas and inert gas in claim 4 or claim 5. 
[0027] According to the approach of above-mentioned claim 6, the reduction reaction of an air 
pole which occurs when the approach of claim 4 or claim 5 is used can be caused certainly. 
[0028] The description of the overhaul approach indicated to claim 7 of this invention is making 
the mole fraction of the hydrogen gas to said mixed gas into 1% - 4% in the approach of claim 6. 
[0029] According to the approach of above-mentioned claim 7, since the mole fraction of 
hydrogen gas is in the explosion limit, the insurance of an activity is securable. 
[0030] The description of the overhaul approach indicated to claim 8 of this invention In the 
overhaul approach of the solid oxide fuel cell which has a solid electrolyte, the fuel electrode 
formed in one field of said solid electrolyte, the air pole formed in the field of another side of said 
solid electrolyte, and the current collection ingredient which fixed on said air pole While making 
temperature of said solid electrolyte, a fuel electrode, and an air pole into 700 degrees C - 1 200 
degrees C and supplying reducing gas to this fuel electrode front face On the conditions which 
suspended supply of oxidation gas on this air pole front face, by connecting said air pole and said 
fuel electrode electrically It is having the 2nd process which separates said current collection 
ingredient from said air pole by making temperature of said air pole into 500 degrees C - 1200 
degrees C after the 1st process which separates said solid electrolyte and said air pole, and said 
1st process, and exposing the front face of this air pole to a reducing gas ambient atmosphere. 
[0031] Since according to the approach of above-mentioned claim 8 a current collection 
ingredient is separable from an air pole with the 2nd process while a solid electrolyte and an air 
pole are separable with the 1st process, it becomes possible from a solid oxide fuel cell to carry 
out separation recovery of the air pole independently. 
[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
SOFC made into the object of an overhaul — cylindrical [ conventional ] and a plate mold — 
which SOFC is sufficient. 

[0033] For La(1-y) SryMnOX and a fuel electrode, a nickel-YSZ cermet and an air pole side 
current collection ingredient are [ a solid electrolyte / YSZ and an air pole / Pt, Au f and the fuel 
electrode side current collection ingredient of each typical component of these SOFC(s) ] nickel 
felt. 

[0034] (Gestalt of the 1st operation) The gestalt of implementation of the 1st of the overhaul 
approach of SOFC of this invention is explained. This overhaul approach is an approach the 
current collection ingredient which has fixed on the air pole front face is separable from an air 
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pole. 

[0035] After this approach suspends supply of the gas to a stop, an air pole, and a fuel electrode 
for operation of SOFC, it is in the condition which maintained the air pole to the elevated 
temperature, and consists only of a process which supplies reducing gas, such as hydrogen gas, 
to an air pole front face. 

[0036] In this process, the reduction reaction shown in the following (1) types advances on an air 

pole front face. 

[0037] 

Air pole side : La(1-y) SryMnOx+H2 -> X1+H2 O (1) 

Although the presentation of the product X1 generated by the reduction reaction of the above- 
mentioned (1) formula is not in **, becoming a large number matter, such as MnO, LaxOy, and 
SrxOy, is expected, for example. According to an artificer's etc. experience, a product X1 is a 
weak thing in a low voice, and it is checked that disintegration is easy to be carried out. Namely, 
as a result of the reaction of the above-mentioned (1) formula, the air pole front face which the 
current collection ingredient has fixed carries out disintegration, and a current collection 
ingredient can dissociate now from an air pole easily. 

[0038] In order to be dependent on the temperature by the side of an air pole and to obtain a 
realistic reaction rate, as for the reaction rate of the above-mentioned (1) formula, it is desirable 
to make 500 degrees C or more into 800 degrees C or more preferably, for example. Moreover, 
when it is set as the elevated temperature exceeding the operating temperature of SOFC, there 
is a possibility that the problem of the thermal load to the reaction and circumference facility 
between eel components may arise. Therefore, it is desirable to make about 1200 degrees C into 
upper limit temperature. 

[0039] The reducing gas supplied to an air pole front face is good to use the mixed gas of for 
example, hydrogen (H2) gas and inert gas, such as nitrogen (N2) gas. In addition, the safety of an 
activity is securable if the mole fraction of the hydrogen gas to mixed gas is set up to about 1 - 
4%. In addition, fuel gas other than hydrogen gas may be used. 

[0040] In cylindrical [ which equipped the cylinder exterior with the air pole as shown in drawing 
2 / SOFC ] f it becomes possible by using an above-mentioned approach to carry out separation 
recovery of the air pole side current collection ingredient 24 easily. In order for noble-metals 
ingredients, such as recoverable Pt, not to have presentation change and to maintain the original 
value, the merit by separation recovery is large. 

[0041] In addition, in the plate mold SOFC, there are also many things of the structure which the 
direct air pole and the separator have fixed without the current collection ingredient. Generally 
as a separator ingredient, ingredients, such as a more stable lanthanum chromite system oxide 
(LaCrOx), are used by reducing atmosphere from the air pole ingredient. For this reason, if 
reducing gas is passed between a separator and an air pole, an air pole will be returned more 
early. Consequently, the air pole of the interface part of a separator and an air pole changes to 
the weak product XI, and becomes possible [ separating a separator from an air pole easily ]. 
[0042] (Gestalt of the 2nd operation) The gestalt of implementation of the 2nd of the overhaul 
approach of SOFC of this invention is explained. Especially this overhaul approach is an 
approach a solid electrolyte and an air pole are separable. 

[0043] By this approach, after suspending supply of a stop and the oxidation gas to an air pole 
for operation of SOFC, where the temperature of an air pole, a solid electrolyte, and a fuel 
electrode is maintained to an elevated temperature, the reducing gas containing hydrogen gas 
etc. is supplied to a fuel electrode front face. Furthermore, an electrical potential difference is 
impressed between two electrodes so that a fuel electrode may serve as plus potential and an 
air pole may serve as minus potential. 

[0044] According to the potential difference of a fuel electrode and an air pole, the reaction of 

the following (2a) and (2b) advances with each electrode. 

[0045] 

Air pole side : La(1-y) SryMnOx+2e- -> Y1+02- .. (2a) 
Fuel electrode side : H2 + 02- -> H20+2e- .. (2b) 

In an air pole, from an air pole ingredient, a part of oxygen carries out the Khai **, and ionizes 
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according to an operation of the electron (e-) which has moved according to the potential 
difference between two electrodes. This oxygen ion (02-) reaches a fuel electrode through a 
solid electrolyte, combines with hydrogen (H2) there, and generates an electron (e-) with water. 
Again, according to the potential difference of two electrodes, the generated electron (e-) flows 
into an air pole, and a series of above-mentioned reactions are urged to it. 
[0046] Since oxidation gas is continuously supplied to an air pole front face at the time of the 
usual operation, the supply source of 02- generated in an air pole side is oxidation gas supplied. 
However, under an above-mentioned condition, supply of oxidation gas on an air pole front face 
stops, and since oxygen tension is low, the air pole itself serves as a supply source of 02-. 
Consequently, an air pole is returned, the reaction of the above-mentioned (2a) formula 
advances, and a product Y1 is generated. 

[0047] A product Y1 is mostly common in the product X1 in the gestalt of the 1st operation. 
That is, it is expected that it becomes the a large number matter containing MnO, LaxOy, SrxOy, 
etc. like the product X1 in the reaction formula (1) in the gestalt of the 1st operation. Therefore, 
Y1 as well as Xone is the weak matter in a low voice, and disintegration tends to be carried out. 
[0048] The reaction of the above-mentioned (2a) formula occurs from the air pole which touches 
an interface with a solid electrolyte first. By this reaction, the air pole section (a solid 
electrolyte / air pole interface) which has fixed to the solid electrolyte carries out disintegration, 
and becomes possible [ separating an air pole from a solid electrolyte easily ]. 
[0049] As for the temperature of the air pole of the reaction time of the above (2a) and the (2b) 
type, a solid electrolyte, and a fuel electrode, it is desirable to set it as temperature to which a 
reaction rate does not become not much slow. Moreover, in the above-mentioned reaction, since 
it will be the requisite that 02- moves in the inside of a solid electrolyte, a solid electrolyte 
needs to show good oxygen ion conductivity. When these things are taken into consideration, it 
is desirable to consider as 700 degrees C - 1200 degrees C conditions. 
[0050] Let the reducing gas supplied to a fuel electrode front face be the mixed gas of for 
example, hydrogen (H2) gas and inert gas, such as nitrogen gas (N2). Of course, fuel gas other 
than hydrogen may be used. The safety of 1% - 4%, then an activity is [ the mole fraction of the 
hydrogen gas to mixed gas ] securable. 
[0051] 

[Example] The example of the overhaul approach of a solid oxide fuel cell eel based on the 
gestalt of the 1st and the 2nd operation mentioned above is explained below. Here, it mainly 
considers as the object of an overhaul of a cylindrical eel as shown in drawing 2 . 
[0052] Drawing 1 (a) - drawing 1 (d) are drawings having usually shown notionally the cross 
section of the main components of SOFC in each overhaul process after the time of operation, 
and shutdown. 

[0053] Drawing 1 (a) usually shows the cross section of the main components of SOFC at the 
time of operation. Centering on the solid electrolyte 12, left-hand side is equipped with an air 
pole 1 1, right-hand side is equipped with the fuel electrode 13, and three layers are stuck firmly 
mutually [ these ]. The current collection ingredient 14 fixes to the outside surface of an air pole 
11, and the current collection ingredient 15 has fixed to the outside surface of a fuel electrode 
13. 

[0054] In a solid electrolyte 12, YSZ and an air pole 1 1 make Pt and the fuel electrode side 
current collection ingredient 15 to La(1-y) SryMnOx, and a fuel electrode 13 makes nickel felt a 
nickel-YSZ cermet and the air pole side current collection ingredient 14 for them. 
[0055] In the exterior of the air pole side current collection ingredient 14, air (Air) is passed 
during operation, and hydrogen (H2) is passed in the exterior of a fuel electrode side current 
collection ingredient. Since each current collection ingredient has an opening, each distributed 
gas is supplied to each electrode surface through the opening. 

[0056] To an air pole 1 1, an electron (e-) is supplied through an external circuit, and oxygen ion 
(02-) is generated by the reaction of an electron (e-) and an air pole 1 1 in it. 02- passes along 
a solid electrolyte 12, moves to a fuel electrode 13 from an air pole 1 1, reacts with H2 supplied 
there, and generates an electron (e-). This electron (e~) flows to an air pole 1 1 through an 
external circuit. In addition, the temperature of the cell eel under operation is set as 800 degrees 
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C - 1 200 degrees C. 

[0057] As for the following processes, it is desirable to carry out, while equipment is maintaining 
high temperature. 

[0058] first, it is shown in drawing 1 (b) — as — the approach of the gestalt the 2nd operation - 
- following — fuel electrode side 13 — hydrogen (H2) — 2 - three-mol % — the included inert 
gas is supplied. On the other hand, it stops and supply of the air by the side of an air pole 1 1 is 
made into a condition as it is. In addition, it does not care about passing the inert gas after an air 
supply halt etc. 

[0059] As shown in drawing 1 (b), an electrical potential difference is impressed between two 
electrodes so that an air pole 1 1 may serve as minus potential and a fuel electrode 13 may serve 
as plus potential. The potential difference established between two electrodes is good above the 
potential difference generated at the time of normal operation, and an EQC. In order to finish for 
a short time, the higher one of applied voltage is desirable. 

[0060] In the air pole 1 1 which touches an interface with a solid electrolyte 1 2, the reaction of 
the formula in the gestalt of the 2nd operation (2a) advances, and oxygen ion (02-) is generated. 
Generated 02- moves to a fuel electrode 13 from an air pole 1 1 through a solid electrolyte, in a 
fuel electrode 13, the reaction of the (2b) type in the gestalt of the 2nd operation advances, and 
an electron (e-) generates it. 

[0061] Consequently, in an air pole, the reduction reaction of a formula advances (2a) and the 
product Y1 which is easy to carry out disintegration is generated. As shown in drawing 1 (b), in 
order to start this reaction on air pole 1 1 front face of an interface with a solid electrolyte 12, it 
becomes possible [ separating an air pole 1 1 from a solid electrolyte 12 easily ] first. 
[0062] In addition, in immediately after the shutdown of equipment, although two electrodes can 
only be short-circuited and an above-mentioned reaction can also be advanced in it even if it 
does not impress an electrical potential difference to two electrodes from the exterior since the 
potential difference by the shade of oxygen ion (02-) concentration exists between an air pole 
1 1 and a fuel electrode 13, there is little effectiveness. 

[0063] Next, the gestalt machine **** overhaul process of the 1 st operation is performed. This 
overhaul process also has the desirable thing for which equipment is maintaining high 
temperature (500 degrees C or more) with remaining heat and to perform for striking. 
[0064] it is shown in drawing 1 (c) — as — the gestalt of the 1st operation — - being based — an 
air pole 1 1 side — H2 — about 2 - three-mol % — N2 included gas is passed. It is not necessary 
to pass gas especially in a fuel electrode 13 side. On air pole 1 1 front face, the reduction 
reaction shown in (1) type shown in the gestalt of the 1st operation advances, and the product 
X1 which is easy to carry out disintegration in connection with this is generated. Separation with 
the current collection ingredient 14 of Pt and an air pole 1 1 is attained. 

[0065] Then, equipment will be cooled thoroughly and the mechanical demolition of equipment 
will be performed. As shown in dra wing 1 (d), it is easily [ the air pole side current collection 
ingredient 14, an air pole 1 1, and a solid electrolyte 12 ] separable with two above-mentioned 
processes. Independently, the current collection ingredient 14 and an air pole 11 become 
recoverable, and can be reused, respectively. 

[0066] In addition, the current collection ingredient 15 by the side of a solid electrolyte 12, a fuel 
electrode 13, and a fuel electrode has fixed also in this phase. However, since it is the admixture 
of YSZ which is the ingredient of a solid electrolyte 12, and nickel which is the ingredient of the 
current collection ingredient 15, the nickel-YSZ cermet which is the ingredient of a fuel 
electrode 1 3 is reusable as a fuel electrode ingredient by carrying out grinding rework of the 
three layers [ having fixed ] as it is. 

[0067] Moreover, since there is a big aperture in the melting point temperature of nickel and 
YSZ, it is not difficult to carry out separation recovery of both from mixed scrap wood using this, 
either. 

[0068] In addition, although cylindrical [ which was shown in drawing 2 / SOFC ] has the fuel 
feeding pipe 26 in the innermost part of the cylinder, since this can also use tubing made from 
nickel, grinding rework can be carried out together with solid electrolyte 12 grade. 
[0069] Since the 1 st and the process based on the gestalt of the 2nd operation which were 
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mentioned above can use the remaining heat of equipment if it carries out immediately after a 
generation-of-electrical-energy halt as it is the simple process which can be performed 
maintaining the equipment configuration at the time of operation mostly and is moreover shown 
in an above-mentioned example, they are efficient and can be performed by low cost. 
[0070] As mentioned above, although this invention was explained in accordance with the 
example, this invention is not restricted to these. For example, the air pole ingredient of SOFC 
used as the object for an overhaul may be the perovskite mold oxide which was not limited to La 
(1-y) SryMnOX mentioned above, but used lanthanum cobalt NETO (LaCoOX) and lanthanum 
comics NETO (LaMnOX) other than this as the parent. 
[0071] 

[Effect of the Invention] As stated above, according to the overhaul approach of the solid oxide 
fuel cell of this invention, the separation recovery for every component becomes possible from a 
used cell eel easily. The purity of these ingredients by which separation recovery is carried out is 
high, and can aim at reuse effectively as a cell manufacture ingredient. It becomes possible to 
reduce the reconstruction cost of the power generating plant of a solid oxide fuel cell by this. 
Generating of the industrial waste which furthermore poses a problem in recent years can also 
be controlled. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/04/11 



JP,11-016594,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the main components of SOFC in each process of the 
overhaul approach in the example of this invention. 

[Drawing 2] It is the perspective view of the equipment in which the example of a configuration 
of the conventional plate mold SOFC is shown. 

[ Dra wing 3] It is the sectional view of the equipment in which the conventional example of a 
configuration cylindrical [ SOFC ] is shown. 
[Description of Notations] 
11,21,31 ... Air pole 

12, 22, 32 ... Solid electrolyte 

1 3, 23, 33 ... Fuel electrode 

1 4, 24, 34 ... Current collection ingredient 

15, 25, 35 ... Current collection ingredient 



[Translation done.] 
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